The association between pH level and corneal recovery from induced edema.
Corneal acidosis has been shown to reduce corneal hydration control (CHC) as measured by the rate, expressed as the percent recovery per hour (PRPH), at which the thickness of the cornea decreases exponentially after an increased hydration load. Since the effect of pH on corneal function is of scientific interest and may have clinical implications, we explored the relationship between pH and PRPH in greater detail by examining the effect of different stromal pH levels on corneal hydration control. Corneal edema was induced using a 90-min exposure to wearing a hypoxic contact lens (CL). Following removal of the CL, random assignment over four eye-test combinations of either 0, 3, 5, and 7% CO2 were made while pH and corneal thickness were monitored using slit lamp fluorophometry and optical pachometry to measure corneal pH and corneal thickness, respectively. From these measurements we determined the pH-dose/PRPH relationship. The average stromal pH +/- 1SD resulting from exposure to either the 0, 3, 5, and 7% CO2, was 7.65 +/- 0.11, 7.30 +/- 0.09, 7.15 +/- 0.08 and 7.04 +/- 0.07 (p < 0.001), respectively. Analysis based on a quadratic model of the dose-response relationship between PRPH and corneal pH indicates that PRPH is relatively unchanged for pH in the physiological range (pH = 7.40-7.65) and then decreases notably below the physiological range.